Separations by thermal diffusion in the mixtures 14N15N /14N2 and 13N2/14N2 have been made at average temperatures between 152 °K and 470 °K. The results are consistent with the C h a p m a n -E n s k o g theory in sharp contrast to separations in isotopic CO mixtures 1. From the difference in behaviour between CO and N2 it is concluded that energy transfer between translation and rotation of the molecules is not responsible for the influence of isotopic substitution on the thermal diffusion factor.
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In a previous paper on thermal diffusion of iso topic molecules 1 we presented results on mixtures of 14C160, 12C180 and 12C160. These experiments were done in thermal diffusion columns provided with a D e w a r cooling jacket which enabled us to cover a wide temperature range by applying an ultra kryostat for cooling the outer jacket in some of the experiments. The behaviour of the CO molecules deviated from the C h a p m a n -E n s k o g theory and could only be explained if unreasonably big differ ences in the potential parameters of the different iso topic molecules were chosen. We raised the question if inelastic collisions (tranfer of rotational energy) or the influence of the asymmetry in the potential energy on elastic collisions attributed mainly to the observed phenomenae.
Experimental Results
We have now compared the separations of the pairs 14N15N/14N2 and 15N2/14N2 in the same column. 15N2 was obtained from the "Office national industriel de l'azote". It contained 10.3% 15N2, 43.2% 14N 15N and 46.5% 14N2 . This gas was diluted with natural N2 . The final mixture contained 0.6% 15N , , 3.2% 14N15N and 96.2% 14N2 .
The experimental results are given in Table 1 . In Table 2 the results are summarized and compared with calculated values.
The experiment at T = 152 was done in a swingseparator in order to extend the covered temperature range, r = (Tcoid ^hot)1-The other separations were done in a thermal diffusion column where we used
In q' Table 2 .
Discussion
The observed value of cl (14N 1oN /14N2 ) is about b% higher than the value calculated from the ob served separation for the mixture 15N2/ 14N2 by means of the K i h a r a approximation 2. The difference is independent of the temperature in sharp contrast to the behaviour of CO 1, and may even be due to the approximation which is used. Now it is known from ultra-sonic experiments that for 14N2 at room temperature about 1 in every 5 collisions is inelastic3. The energy transferred in these rotational jumps in general is not small with respect to the translational energy of the molecules: The rotational energy is given by J ( J + l ) h / '2 I (J = rotational quantum number, / = moment of inertia).
The energy transferred is at least
The average kinetic energy of the molecules is f R T per Mole, the average rotational energy of diatomic molecules is R T per Mole and so the fraction of the kinetic energy which is transferred at an inelastic collision as rotational energy is at least
For carbon monoxide and the asymmetric nitrogen molecules, where the most frequently occuring spe cies has a rotational level of 7, this amounts to 1/6 or 17% of the translational energy. For the sym metric N2 molecules A] = 2 and the minimum frac tion of the energy which is transferred is about twice as large, namely
The transition probability for the asymmetric mole cule 14N 15N is larger than for 14N2 and 15N2 because transitions are now possible between all rotational levels, so that the level spacings are effectively reduced by a factor 4 of about 2.
The differences in rate of energy transfer as well as in the rotational level spacings between the iso topic C O molecules are considerably smaller than between the symmetric and the asymmetric N2 mole cules. The fact that nitrogen does not show the special behaviour which we observed for the different C O molecules therefore seems to indicate that the observed deviation from the C h a p m a n -E n s k o g theory is due to the influence of the position of the center of mass on the collisions rather than by a different rotational-translational energy transfer for the respective isotopic molecules.
